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(54) IMAGE SENSOR UNIT AND IMAGE READER USING THE SENSOR UNIT 

(57)AbstraGt: 

PROBLEM TO BE SOLVED: To provide an inexpensive image 
sensor unit which can increase the image reading speed without 
lowering the output level of a photoelectric transform signal by 
starting the driving of a light irradiation means of the unit 
together with a photoelectric transducer and ending the driving 
of the light irradiation means when the photoelectric transform 
signal is inputted from the photoelectric transducer. 
SOLUTION: The optical carriers which are generated by the 
photoelectric transform of the photodiodes PDa-RDd of 
photodetectors a1-ad undergo the electric charge/voltage 
transform via the MOS source followers M3a-M3d and are 
transferred to the storage capacitros Ca-Cd by a signal 
transfer pulse &phiv;T with coincidence of all pixels. Then the 
read switches M1a-M1d are sequentially turned on by the read 
pusels &phiv;al-&phiv;dl which are sent from a shift register 1 1 
and sequentially set at high levels, and the signal voltage is read 
out on a common signal line 14 as the division of capacity. In a 
high resolution mode, the pulses &phiv;a1-&phiv;d1 are 
sequentially turned on and the adjacent pulses &phiv;a1 and 

&phiv;b1 are simultaneously turned on in a low resolution mode. Then the pulses &phiv;c1 and &phiv;d1 
are simultaneously turned on. 
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CLAIMS 



[Claim(s)] 

[Claim 1] When the photo-electric-translation signal which said Mitsuteru gunner stage starts actuation with 
said photoelectrical inverter in the image-sensors unit which equips a manuscript with the photoelectrical 
inverter which has the Mitsuteru gunner stage which irradiates li^t, and two or more photo-electric- 
translation means which carry out incidence of the light from said manuscript, and is outputted from said 
photoelectrical inverter is inputted, it is the image-sensors xinit characterized by ending said actuation. 
[Claim 2] Said Mitsuteru gunner stage is an image-sensors unit according to claim 1 characterized by being 
LED. 

[Claim 3] Said photoelectrical inverter is the image-sensors unit according to claim 1 characterized by to 
have the resolution switch means which switches the 1st resolution and the 2nd resolution changed by said 
photo-electric-translation means, the resolution control means which controls a switch of the resolution in 
said resolution switch means, and a magnification means amplify the photo-electric-translation signal 
outputted from said photo-electric-translation means according to the amplification factor controlled by said 
resolution control means. 

[Claim 4] A noise signal maintenance means by which said photoelectrical inverter reads and holds a noise 
signal from said photo-electric-translation means, A lightwave signal maintenance means to read and hold a 
lightwave signal from said photo-electric-translation means, The 1st read-out means which reads two or 
more noise signals outputted from said noise signal maintenance means to a noise signal common output 
line. With the 2nd read-out means which reads two or more lightwave signals outputted from said lightwave 
signal maintenance means to a lightwave signal conamon output line, and said 1 st read-out means and the 
2nd read-out means The resolution switch means which switches the resolution of the picture signal changed 
by said photo-electric-translation means, The resolution control means which controls a switch of the 
resolution in said resolution switch means, the difference which takes the difference of said noise signal and 
said lightwave signal — a means and said difference — the image-sensors unit according to claim 1 
characterized by having a magnification means to amplify the photo-electric-translation signal outputted 
from the means according to the amplification factor controlled by said resolution control means. 
[Claim 5] The image-sensors unit according to claim 3 characterized by being G2>G1 when said 
amplification factor at the time of said 1st resolution is set to Gl and said amplification factor at the time of 
said 2nd resolution is set to G2. 

[Claim 6] Said noise signal maintenance means is equipped with the capacity of capacity value CTN, and 
said lightwave signal maintenance means is equipped with the capacity of capacity value CTS. And are 
CTS**CTN**CT and said noise signal common output line is equipped with the parasitic capacitance of 
capacity value CHN. Said lightwave signal common output line is G2-/Gl==(NxCT+CH)/(CT+CH), when it 
had the parasitic capacitance of capacity value CHS, and it is CHN**CHS**CH, said amplification factor at 
the time of said 1st resolution is further set to Gl and said amplification factor at the time of said 2nd 
resolution is set to G2. 

The image-sensors unit according to claim 5 which comes out and is characterized by a certain thing. 
[Claim 7] The image-sensors unit which equips a manuscript with the photoelectrical inverter which has the 
Mitsuteru gunner stage which irradiates li^t, and two or more photo-electric-translation means which carry 
out incidence of the light from said manuscript, In the image reader equipped with the sensor driving means 
which drives said image sensors said image-sensors unit It is the image reader which starts actuation with 
the actuation start signal outputted from said driving means, and will be characterized by ending said 
actuation if said Mitsuteru guimer stage inputs the photo-electric-translation signal outputted from said 
photoelectrical inverter. 
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[Claim,8] Said Mitsuteru gunner stage is an image reader according to claim 7 characterized by being LED. 
[Claim 9] Said photoelectrical inverter is the image reader according to claim 7 characterized by to have the 
resolution switch means which switches the 1st resolution and the 2nd resolution changed by said photo- 
electric-translation means, the resolution control means which controls a switch of the resolution in said 
resolution switch means, and a magnification means amplify the photo-electric-translation signal outputted 
from said photo-electric-translation means according to the amplification factor controlled by said resolution 
control means. 

[Claim 1 0] A noise signal maintenance means by which said photoelectrical inverter reads and holds a noise 
signal from said photo-electric-translation means, A lightwave signal maintenance means to read and hold a 
lightwave signal from said photo-electric-translation means, The 1st read-out means which reads two or 
more noise signals outputted from said noise signal maintenance means to a noise signal common output 
line, With the 2nd read-out means which reads two or more lightwave signals outputted from said lightwave 
signal maintenance means to a lightwave signal common output line, and said 1st read-out means and the 
2nd read-out means The resolution switch means which switches the resolution of the picture signal changed 
by said photo-electric-translation means. The resolution control means which controls a switch of the 
resolution in said resolution switch means, the difference which takes the difference of said noise signal and 
said lightwave signal — a means and said difference — the image reader according to claim 7 characterized 
by having a magnification means to amplify the photo-electric-translation signal outputted from the means 
according to the amplification factor controlled by said resolution control means. 

[Claim 11] The image reader according to claim 9 characterized by being G2>G1 when said amplification 
factor at the time of said 1st resolution is set to Gl and said amplification factor at the time of said 2nd 
resolution is set to G2. 

[Claim 12] Said noise signal maintenance means is equipped with the capacity of capacity value CTN, and 
said lightwave signal maintenance means is equipped with the capacity of capacity value CTS. And are 
CTS**CTN**CT and said noise signal common output line is equipped with the parasitic capacitance of 
capacity value CHN. Said lightwave signal common output line is G2-/Gl=(NxCT+CH)/(CT+CH), when it 
had the parasitic capacitance of capacity value CHS, and it is CHN**CHS**CH, said amplification factor at 
the time of said 1st resolution is fiirther set to Gl and said amplification factor at the time of said 2nd 
resolution is set to G2. 

The image reader according to claim 1 1 which comes out and is characterized by a certain thing. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is concerned with burning period control of the light source of the 
photoelectrical inverter which has especially a resolution switch fUnction, an image-sensors unit including 
the light source, and an image reader about the image-sensors unit used for image readers, such as facsimile, 
an image scanner, and a digital process copying machine, and it. 
[0002] 

[Description of the Prior Art] In recent years, in the field of a photoelectrical inverter, the photoelectrical 
inverter (for example, JP, 1-1 54678, A) of BASIS which prepared the bipolar transistor in each pixel other 
than CCD as an amplifier, and the magnification mold which prepared the MOS transistor in each pixel as 
an amplifier etc. is proposed. In the photoelectrical inverter of such a magnification mold, there is a problem 
that the variation of an amplifier prepared in each pixel serves as a fixed pattem noise (FPN is called below 
Fixed Pattem Noise:.), and various proposals are made about the FPN clearance approach. 
[0003] (Conventional technique 1) As one of the FPN clearance approaches, tiie approach of amending the 
variation in an amplifier is proposed by taking the difference of a lightwave signal (S signal) and the signal 
(N signal) of a dark condition. This FPN amendment technique is shown in drawing 1 1 and drawing 1212 . 
[0004] The circuit diagram for 1 bit of the 1 -dimensional photoelectrical inverter with which drawing 1 1 has 
a photoelectrical inverter in each pixel, and drawing 12 are the timing chart (television institute magazine 
Vol.47, No9(1993) pp.1 180). 

[0005] The circuit actuation shown in drawing 1 1 and FPN clearance are explained. First, the lightwave 
signal retention volume CTS 101 and the noise signal retention volume CTN102 are reset, and then the 
charge according to the quantity of light is received at the base to the bipolar transistor 109 which is a 
sensor. And after are recording of the charge which received light is completed, the lightwave signal 
containing a noise is transmitted to the lightwave signal retention volume CTS 101, 

[0006] It continues, the reset action of a bipolar transistor 109 is performed, and a noise signal is transmitted 
to the noise signal retention volume CTN102. And again, the reset action of a sensor is performed and are 
recording actuation requires. Moreover, a shift register starts a scan during are recording actuation. 
[0007] First, after using the lightwave signal common output line 1 03 and the noise signal conmion output 
line 104 and resetting reset 105 and MOSs 106 first, the data of the lightwave signal retention volume CTS 
101 and the noise signal retention volvime CTN102 are outputted to the common output lines 103 and 104 at 
the capacitive component rate with the common output line capacity CHS 107 and the common output line 
capacity CHN108, respectively. 

[0008] Here, although the common output line capacity CHS 107 and CHN108 is the capacity of each 
common output line, CHS and a noise signal common output line are henceforth defined for a lightwave 
signal common output line as CHN. Then, again, the common output line capacity CHS 107 and the 
common output line capacity CHN 108 are reset, and the data of the lightwave signal retention volume CTS 
of the following pixel which is not illustrated and the noise signal retention volume CTN are read. 
[0009] This actuation is repeated and the signal of all pixels is outputted. The outputted signal is inputted 
into the differential amplifier 115 through voltage HOROA 113 and 114, respectively, and serves as an 
output of a photoelectrical inverter. Here, it becomes as for FPN in a chip, what mainly originates in 
variations, such as hFE of the bipolar transistor 109 of each pixel, is main, and possible to remove FPN 
resulting fi-om the hFE variation for every pixel with the above-mentioned S-N method. 
[0010] In addition, FPN here is a fixed pattem noise at the time of dark, and FPN defines it as the fixed 
pattem noise at the time of dark henceforth. 
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{001 1] Below, the FPN clearance in the conventional technique is explained. 

[0012] In drawing 1 1 , the signal (Sout) of the lightwave signal common output line 103 and the signal 

(Nout) of the noise signal common output line 104 are expressed with a degree type. 

[0013] 

Sout=(VSxCTSH(VCHSxCHS)/(CTS+CHS) 
Nout=(VNxCTN)H-(VCHRxCHN)/(CTN+CHN) 

here — VN:noise signal reading appearance — carrying out — the electrical potential difference of the noise 
signal storage capacitance CTS at the time, and VSilightwave signal reading appearance — carrying out — 
the electrical potential difference of the li^twave signal storage capacitance CTS at the time — it comes out. 
That is, it will become VS=VSIG+VN if the electrical potential difference of a lightwave signal component 
is set to VSIG. 

[0014] It sets at (1) and (2) ceremony and is CHS=CHN=CHVS=VN=VCT (at the time of dark). 

If it is CTS=CTN=CT, the above-mentioned differential signal will be set to Sout-Nout=0. 

[0015] Moreover, since VS serves as VS=VSIG+VN a carrier beam case in the predetermined quantity of 

light, it can read only a true lightwave signal text from VSIG=VSIG+VN-VN. Therefore, even if VCT 

varies for every pixel, since the differential signal of (1) and (2) types is set to 0, it supposes that FPN can be 

removed. 

[0016] (Conventional technique 2) Although the above-mentioned conventional technique 1 is the example 
which used the bipolar transistor as a photo detector, the photoelectrical inverter which used photo diode 
and MOS amplifier is proposed by JP,9-205588,A instead of the bipolar transistor. 
[0017] In this official report, it is indicated that FPN resulting from the threshold variation of an MOS 
source follower established for every pixel can be reduced using the FPN clearance circuit of the 
conventional technique 1 . 

[0018] (Conventional technique 3) For example, the image formation equipment, the control approach, and 
system which used the image sensors of a light source switch mold are proposed by JP,10-126575,A. 
[0019] Drawing 13 is drawing showing the image formation equipment carried by the above-mentioned 
official report. This image formation equipment irradiates the light of different wavelength from two or 
more LED light sources 1 13,1 14,1 15 first. When the reading sensor 112 reads the irradiated image, the flash 
mode setting register 706 switches the 1st mode in which an image is read in a single color, and the 2nd 
mode read in two or more colors. Moreover, the burning time amount of the light source 1 13,1 14,1 15 is set 
up by the burning time-control register 702, the buming time amount counter 703, and the buming time 
amount regulating circuit 705, and the current suppHed to the light source 1 13,1 14,1 15 is set up by the 
lighting current control circuit 707. And CPU performs these control according to the mode. 
[0020] (Conventional technique 4) Further, about the photoelectrical inverter of a resolution switch method, 
in JP,5-227362,A, the control terminal for resolution control is prepared newly, and adhesion mold image 
sensors with a user able to switch resolution in accordance with utilization conditions are proposed, for 
example. Drawing 14 is the circuit diagram of the integrated circuit for contact tj^e image sensors proposed 
by the open official report concemed. 

[0021] In this conventional technique, the control terminal (125) was prepared in the image-sensors chip, 
and when a user inputs the signal of high level or a low level into that terminal, the resolution switch is 
realized. If an approximate account is carried out about drawing 14 , if a shift register 104 is started by a 
start pulse SI and the clock pulse CLK, the output will be inputted into the channel select switch 103 
through NOR gate 121 and AND gate 120, will turn this ON, and will take out the signal from a photo cell 
101 to a signal line 107 by them. 

[0022] Here, analog switch 1 10a etc. is switched by "H" or "L" of the signal inputted into the control signal 
input terminal 125, and a picture signal is acquired at the image output terminal 1 1 1 by 16-dot [/mm ] or 8 
dot [/mm ] the consistency of reading. That is, although total is always operating, in case the photo cells 
101 a- 1011. on Sensor IC take out an output picture signal outside, they are taken as the ability of a part to be 
made to thin out and output with a control signal. 
[0023] 

[Problem(s) to be Solved by the Invention] However, in the resolution switch method of the contact type 
image sensor currently indicated by the above-mentioned conventional technique 4, resolution is switched 
by skipping a pixel. Therefore, when resolution is usual, or when resolution is made into one half and both 
clock rates are the same, read-out time amount does not change. 

[0024] Supposing a photo detector is arranged in the optical resolution of 600dpi and the resolution of 
300dpi is obtained in 600dpi and low resolution mode in high resolution mode, when the reading rate of 6 
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msec/line is obtained at the time of 600dpi, it will read, even if it becomes the reading rate of 6 msec/line 
and drops resolution also on the time of 300dpi, and a rate will not change, for example. That is, it reads and 
there is a problem according to resolution that a rate is unrealizable. 

[0025] Here, a reading rate is mostly equivalent to the storage time of capacity. Therefore, the storage time 
at the time of 300dpi serves as the abbreviation half of the storage time at the time of 600dpi. Therefore, 
there are also few amounts of charges accumulated in capacity. Therefore, in order to obtain the strength of 
the same optical output as the case of high resolution in the case of a low resolution, it is necessary to make 
it into twice read-out gain. 

[0026] However, for example, in the pixel addition by the capacitive component rate, when performing 2- 
pixel division addition, the ratio of read-out gain is set to {2CT/(2 CT+CH)}/{CT/(CT+CH)} =(CT+CH)/ 
(C<SUB>T+CH/2) <2. That is, read-out gain becomes less than two. 

[0027] in order to obtain the same signal output by capacitive component rate addition for N pixel at the 
time of a resolution switch since the storage time serves as 1-/N in switching resolution to 1-/N if the above- 
mentioned example is generalized — N twice, although reading appearance is carried out and gain is needed 
reading appearance - carrying out - the ratio of gain - {NCT/(NCT+CH)}/{CT/(CT+CH)} =(CT+CH)/ 
(CT+CH>^)<N — becoming ~ N twice — reading appearance cannot be carried out and gain cannot be 
acquired, 

[0028] Moreover, although the conventional technique 3 is the control system of an image-sensors unit 
without resolution switch mode, when controlling each parameter in all the modes of operation that include 
the time of a resolution switch in this control system, a system may become complicated and it may become 
the high thing of cost. 

[0029] That is, in the conventional technique, the image reader which can obtain equivalent optical output 
signal level cheaply at the time of a resolution switch may be unable to be offered. 

[0030] Then, this invention makes it a technical problem to offer the using [ prevent lowering of the output 
level of a photo-electric-translation signal and ] cheap image-sensors unit and cheap it [ even if it reads, and 
it realizes a rate and it speeds up / reading ] image [ resolution ] reader according to resolution at the time of 
a switch. 
[0031] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, in the image- 
sensors unit with which this invention equips a manuscript with the photoelectrical inverter which has the 
Mitsuteru gunner stage which irradiates light, and two or more photo-electric-translation means which carry 
out incidence of the light from said manuscript, said Mitsuteru gunner stage starts actuation with said 
photoelectrical inverter, and if the photo-electric-translation signal outputted from said photoelectrical 
inverter is inputted, it will end said actuation. 

[0032] Moreover, the image-sensors unit with which this invention equips a manuscript with the 
photoelectrical inverter which has the Mitsuteru gunner stage which irradiates light, and two or more photo- 
electric-translation means which carry out incidence of the light from said manuscript, In the image reader 
equipped with the sensor driving means which drives said image sensors said image-sensors unit Actuation 
is started with the actuation start signal outputted from said driving means, and said Mitsutera gunner stage 
will end said actuation, if the photo-electric-translation signal outputted from said photoelectrical inverter is 
inputted. 
[0033] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained using a 
drawing. 

[0034] [Operation gestalt 1] drawing 1 is the circuit block diagram of a contact type image sensor using the 
photoelectrical inverter in the operation gestalt 1 of this invention. Drawing 2 is the shift register for 8 bits 
£ind the circuit block diagram of a photo detector in drawing 1 . Drawing 3 is the representative circuit 
schematic of the photo detector for 4 pixels in a photoelectrical inverter. Drawing 4 is a timing chart which 
shows actuation of drawing 2 . 

[0035] As shown in drawing 1 , the photoelectrical inverter 1 and 1' are multi -mounted, and the contact type 
image sensor is formed. In addition, although only a part for two chips is illustrated to drawing 1 , 1 5 chips 
are multi-mounted actually and the contact type image sensor is constituted. 

[0036] Common connection of Clock CLK and the start pulse SP which drive it, and the resolution switch 
signal MODE is made at the photoelectrical inverter 1 and T. Moreover, read-out start signal SI of a line 
sensor is inputted into the image-sensors chip 1 . When the resolution switch signal MODE is high-level, it is 
considering as the configuration from which the resolution of for example, high resolution mode 600dpi is 
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obtained. Moreover, in the case of a low level, it is considering as the configuration from which the 
resolution of for example, low resolution mode 300dpi is obtained. 

[0037] furthermore — photoelectricity — an inverter — one — one ~ ' — four — bit — delay — having — pre — a 
shift register - two ~ two - ' ~ a shift register - three - three - ' - 344 - a bit - a photo detector - an 
array - four - four ~ ' ~ timing - generating ~ a circuit - five - five - ' - a signal - an output - amplifier 
- a block - six - six having Here, a shift register 3 and 3* are equipped with the shift register 

block 11 for 4 bits. 

[0038] Moreover, by the shift register 3 and the shift signal of 3\ through the switch switch on / switch off, 
reading appearance of the photo detector array 4 and the picture signal received by 4* is carried out to a 
signal output line, and it is amplified by the signal output amplifier block 6 and 6\ Then, it is switched by 
the control signal of the timing generating circuit 5 and 5\ and is outputted as a signal output Vout. 
[0039] The signal output amplifier block 6 and 6' are connected with the resolution switch signal (MODE) 
line. The signal output amplifier block 6 and & are equipped with a means to change an amplification factor, 
according to the resolution switched by the MODE signal. Detail of the signal output amplifier block 6 and 
6' is given later. 

[0040] Moreover, the start signal 9-1 at the time of high resolution mode, 9' - 1 and the start signal 9-2 at the 
time of a low resolution, 9' - It is considering as the configuration from which the chip [ degree ] start signal 
9 and 9' are obtained by choosing 2 using the start signal switch means 10 and 10\ Moreover, the chip 
[ degree ] start signal 9 and 9* output the signal at the time before [ a bit of ] N (K-N bit) as a start signal of 
degree chip from this side N bit parts of a shift register 3 and the last register of 3' from the time of the bit of 
each photoelectrical inverter 1 and 1* ending read-out. 

[0041] moreover -- a clock signal -- CLK - a start pulse - a signal - SP — driving -- having — timing -- 
generating — a circuit — five ~ five ~ * — a photo detector ~ four ~ four — * — driving — a pulse — and — a 
shift register — three — three — * — driving — a driving pulse — seven — seven — * — and -- eight — eight — * — 
generating - having . The start pulse signal SP is connected for taking the synchronization of initiation of 
each image-sensors chip of operation common to each image-sensors chip. 

[0042] Drawing 2 is the circuit block diagram of the shift register for 8 bits, and a photo detector. The shift 
register block 1 1 which makes 4 bits 1 block is equipped with the shift register. Namely, the shift register 
block 1 1 is equipped with 1 bit-shift register 12-1 to 12-4 synchronous [ phil ], the analog switches SI 1-S17 
which switch 1 bit-shift register 13-1 to 13-4 and a mode signal synchronous [ phi2 ], and S21-S27. 
[0043] Moreover, the shift register block 1 1 is connected with photo detectors al-dl and each switch control 
terminal between the signal output lines which are not illustrated through the read-out pulse line phial to 
phidL 

[0044] Drawing 3 is a drawing in which the equal circuit for 4 pixels of photo detectors in drawing 2 is 
shown. Each photo detectors al-dl of drawing 3 are equipped with photo diode PDa-PDd used as a photo- 
electric-translation means, read-out switch Ml a-Mld, signal transfer switch M2 a-M2d, MOS source 
follower M3 a-M3d, reset switch M4 a-M4d that is a means to reset a photo-electric-translation means, and 
storage capacitance calcium-Cd which accumulates a charge temporarily. 

[0045] The signal output of each photo detectors al-dl is outputted to the common signal line 14. And it is 
amplified with the signal output amplifier block 6, and is outputted from an output terminal Vout, The signal 
output amplifier block 6 is equipped with the input-buffer amplifier 6-1 which carries out impedance 
conversion of the output of the common output line 14, the gain amplifier 6-2 which carries out parallel 
cormection of the resistance to a reversal terminal, and inputs and amplifies the output of the input-buffer 
amplifier 6-1 from a noninverting terminal, and the gain adjustable means 6-3 which carries out adjustable 
[ of the gain of the gain amplifier 6-2 ] in this operation gestalt. 

[0046] The gain adjustable means 6-3 is constituted using an analog switch, and is equipped with a reference 
electrical potential difference. And an analog switch is switched according to the resolution switch control 
signal (MODE) inputted. In cormection with it, the resistance connected to the gain amplifier 6-2 is also 
switched. Therefore, the electrical potential difference according to resolution is inputted into the reversal 
terminal of the gain amplifier 6-2. Therefore, the signal output amplifier block 6 can acquire a resolution 
switch control signal (MODE), i.e., the ampHfier gain according to resolution. 

[0047] Hereafter, actuation of this operation gestalt is explained. In each photo detectors al-dl shown in 
drawing 3 , a charge is transformed into an electrical potential difference by MOS source follower M3 a- 
M3d, and the optical carrier generated by photo electric translation in photo diode PDa-PDd is transmitted to 
storage capacitance calcium-Cd by all pixel coincidence in signal transfer pulse phiT. it continues and 
becomes yes from a shift register 1 1 one by one ~ reading appearance is carried out, reading appearance is 
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.carried .out one by one, switch Ml a-Mld is made into an ON state, and reading appearance of the signal 
level is carried out to the common signal line 14 by the pulse phial to phidl as a capacitive component rate. 
[0048] In this operation gestalt, although it reads at the time of high resolution mode and the pulse phial to 
phidl carries out sequential ON, at the time of low resolution mode, adjoining 2 bits, phial [ i.e., ] which are 
scanned from a shift register 11, and phibl turn on simultaneously, and it becomes the configuration which 
phicl and phidl turn on simultaneously continuously. 

[0049] Therefore, in low resolution mode, 2-pixel capacitive component rate addition enables it to make a 
signal level larger than the time of high resolution mode. In addition, about the above-mentioned capacitive 
component rate addition, it is indicated by JP,4-4682,A, for example. 

[0050] Below, drawing 2 and drawing 4 are used and actuation of the shift register section is explained. In 
drawing 2 , when a MODE signal is high-level, the analog switch of SI 1, S21, SI 6, SI 7, S26, and S27 will 
be in an OFF state, and, on the other hand, S12, SI 3, SI 4, SI 5, S22, S23, S24, and S25 will be in an ON 
state. 

[005 1 ] Therefore, it will become the usual shift register actuation without a resolution switch, and phid2 will 
be from the read-out control pulse phial each photo detector al - for dl in an ON state one by one serially. 
In addition, in drawing 2 , although the output line of a picture signal is not illustrated, synchronizing with 
becoming sequential yes by phid2 from a control pulse phial, the light-receiving charge of d2 is outputted to 
a signal output line from each photo detector al. 

[0052] Next, when a MODE signal is a low level, the analog switch of SI 1, S21, SI 6, SI 7, S26, and S27 
will be in an ON state, and, on the other hand, S12, S13, S14, S15, S22, S23, S24, and S25 will be in an 
OFF state. Therefore, if a shift pulse is inputted into a shift register 12-1, it will be outputted by phial and 
phiblphil synchronization from a shift register 12-1, and a signal with photo detectors al and bl will be 
read simultaneously. 

[0053] Continuing, it is inputted into a shift register 13-2 through an analog switch SI 1, phicl and phidl are 
outputted by phi2 synchronization from a shift register 13-2, and a shift pulse reads simultaneously a signal 
with photo detectors cl and dl . Reading appearance of the addition charge of a pair of photo detector is 
carried out to the output line which does not illustrate in the mode of low resolution read-out one by one like 
a photo detector al, bl and cl, dl and a2, and b2, c2 and d2. 

[0054] At this time, since a shift pulse is not inputted, a shift register 13-1 and a shift register 12-2 do not 
operate. Similarly, phia2 and phib2 are outputted by phil synchronization from a shift register 12-3, a signal 
with photo detectors a2 and b2 is read simultaneously, it is outputted by phic2 and phid2phi2 
synchronization from a shift register 13-4, and a signal with photo detectors c2 and d2 is read 
simultaneously. 

[0055] The timing chart of the above actuation is shown in drawing 4 . In drawing 4 , a clock signal CLK 
and synchronizing signals phil and phi2 are supplied common to high resolution mode and low resolution 
mode, and while start signal SR becomes yes, each picture signal output in high resolution mode and low 
resolution mode is obtained, drawing 4 shows that the twice [ at the time of high resolution mode ] as many 
thing which reading appearance is carried out and is read at a rate as this is possible in low resolution mode 
in the same clock rate. 

[0056] Below, the switch means of a chip [ degree ] start signal is explained. In drawing 1 , since the pre 
shift register 2 and 2* have 4-bit delay, they must output the signal in front of 4 bits as a start signal of 
degree chip. Therefore, in the case of high resolution mode, since the photoelectrical inverter 1 and 1' are 
equipped with a 344-bit signal, respectively, the bit [ 341st ] shift register signal 9-1 and 9*-l are used for 
them as a chip [ degree ] start signal, for example. 

[0057] Moreover, in low resolution mode, since a 2-pixel addition signal becomes 1 bit, the photoelectrical 
inverter 1 and 1' will output a 177-bit signal equivalent. Therefore, the bit [ 337th ] shift register signal 9-2 
and 9*-2 are used as a chip [ degree ] start signal by photo detector conversion. That is, by establishing the 
start signal switch means which switches a chip [ degree ] start signal, even if it switches resolution, in the 
part of the joint of the photoelectrical inverter 1 and T, a pixel signal can maintain a continuity. 
[0058] In addition, in this operation gestalt, although the number of bits of a photoelectrical inverter was 
made into 344 bits, if it is the number of bits of the multiple of 4, it will not matter without limit. Moreover, 
resolution, such as not only when [high resolving mode / low resolving mode] is [600dpi / 300dpi], but 
[400dpi/2 00dpi] etc., is sufficient also as resolution. 

[0059] Furthermore, although this operation gestalt showed the case where the resolution ratio in high 
resolution mode and low resolution mode was twice, a resolution ratio can also be set up 3 times like a 
switch of [600dpi / 200dpi] by making 6 pixels into 1 block and, for example, making the nximber of pixels 
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.of a photoelectrical inverter into the multiple of 6. 

[0060] Moreover, by not being restricted to this and changing the configuration of a shift register, although 
the shift register driving pulse is explained as two, when a low resolution is chosen, three adjacent photo 
detectors are added and it can read by three shift register driving pulses. 

[0061] The gain adjustable means 6-3 which uses drawing 3 again and serves as the description of this 
invention next is explained. In drawing 3 , although the signal on the common output line 14 is amplified 
with the signal output amplifier block 6, a resolution switch signal (MODE) is connected to the signal output 
amplifier block 6, and the gain of the gain amplifier 6-2 is considering it as the configuration which changes 
with gain adjustable means 6-3 according to the resolution inputted fi-om a MODE terminal. In this 
operation gestalt, by changing the resistance ratio by R1-R3 of the gain amplifier 6-2 using an analog switch 
shows the example to which gain is changed, drawing 4 — setting — the amplifier gain at the time at the time 
(MODE=Hi) of high resolution mode, and the gain of the gain amplifier 6-2 at the time at the time 
(MODE=Lo) of low resolution mode — respectively — G600 and G300 ** — if it carries out — G600= 
(R1+R2)/R2G300=(R1+R2// R3)/(R2// R3) 
It becomes. 

[0062] In this operation gestalt, a constant called Rl=18.0komegaR2=2.0komegaR3=4.5kohm is used, 
therefore an amplifier gain called G600=10G300=14 can be obtained, for example. 
[0063] On the other hand, it sets in this operation gestalt. The capacity value CT of storage capacitance 
calcium-Cd, and the capacity value CH of the common output line 14 The value of CT-2.0pFCH=3.0pF is 
used. Therefore, a capacitive component rate ratio It is set to 2CT/(2 CT+CH) =2x2/(2x2+3) =0.571 at the 
time of the time (MODE=Lo) of CT/(CT+CH)=2-/(2-i-3) =0.400 low-resolution mode at the time of the time 
(MODE=Hi) of high resolution mode. 

[0064] Therefore, the product of the amplifier gain 6-2 and capacitive component rate ratio in each at the 
time of low resolution mode and high resolution mode It is set to 10x0.4=414x0.571=7.994, and the ratio of 
the product of an amplifier gain 6-2 and a capacitive component rate ratio can obtain equivalent signal level, 
even if the storage time at the time of low resolution mode is set to one half at the time of high resolution 
mode in clock rate regularity, since it becomes twice [ about ]. 

[0065] In addition, in this operation gestalt, although the resistance by the side of the reference supply of the 
gain amplifier 6-2 is changed, resistance of an output side may be changed. Moreover, in this operation 
gestalt, although the gain of the single gain amplifier 6-2 is changed, two or more gain amplifier with which 
gain differs beforehand may be formed, and the configuration which chooses gain amplifier so that desired 
gain may be acquired by the resolution control signal (MODE) may be used, 
[0066] In this operation gestalt, although resolution is set to 600dpi/300dpi, resolution, such as 
400dpi/200dpi, is sufficient, for example. Furthermore, although this operation gestalt showed the case 
where the resolution ratio in high resolution mode and low resolution mode was twice, a resolution ratio can 
also be set up 3 times like a switch of 600dpi/200dpi by making 6 pixels into 1 block and, for example, 
making the number of pixels of a photoelectrical inverter into the multiple of 6. 

[0067] Moreover, the selecting switch which chooses either of two or more resolution as an image scanner 
and facsimile, and an electronic copying machine, Make into a main scanning direction the direction which 
reads a contact type image sensor, and a direction vertical to the main scanning direction is made into the 
direction of vertical scanning. By acquiring a scan scanning circuit and a two-dimensional reading signal 
also in the direction of vertical scanning structural corresponding to an image manuscript, and forming the 
aligner exposed to an optical photo conductor according to this reading signal According to two or more 
resolution, it can imprint on transferred paper, and a functional degree of fi*eedom can be increased. 
[0068] (Operation gestalt 2) The contact type image sensor using the photoelectrical inverter in the 2nd 
operation gestalt of this invention is explained using drawing 5 and drawing 6 . Drawing 5 is the 
representative circuit schematic of the photo detector for 4 pixels in the photoelectrical inverter in this 
operation gestalt. Moreover, drawing 6 is the representative circuit schematic of the signal output amplifier 
block 6 in this operation gestalt. In addition, in this operation gestalt, it is considering as the same 
configuration as drawing 3 except photo detector configuration and signal output amplifier block, and reset 
switch 15. 

[0069] Drawing 5 is an equal circuit for 4 pixels of photo detectors in drawing 2 . In drawing 5 each photo 
detectors al-dl Photo diode PDa-PDd, read-out switch Ml aS-MldS, and Ml aN-MldN used as a photo- 
electric-translation means. Lightwave signal transfer switch M2 aS-M2dS, noise signal transfer switch M2 
aN-M2dN, It has MOS source follower M3 a-M3d, reset switch M4 a-M4d which are a means to reset a 
photo-electric-translation means, lightwave signal storage capacitance CaS-CdS which accimiulates a 
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lightwave signal temporarily, and noise storage capacitance CaN-CdN which accumulates a noise signal. 
[0070] Drawing 6 is the representative circuit schematic of the signal output amplifier block 6 in this 
operation gestalt. As shown in drawing 6 , the signal output amplifier block 6 is equipped with the input- 
buffer amplifier 6-1 which carries out impedance conversion of the output of the lightwave signal common 
output line 14-1 and the noise signal common output line 14-2, the differential amplifier 6-4 which takes the 
difference of the output of two input-buffer amplifier 6-1, the gain amplifier 6-2 which amplifies the output 
of the differential amplifier 6-4, and the gain adjustable means 6-3 which carries out adjustable [ of the gain 
of the gain amplifier 6-2 ]. 

[0071] Moreover, like the operation gestalt 1, the resolution switch control signal (MODE) is connected and 
the gain adjustable means 6-3 can obtain the amplifier gain according to resolution. 

[0072] Hereafter, actuation of this operation gestalt is explained. If light carries out incidence to each photo 
detectors al-dl, photo diode PDa-PDd will carry out photo electric translation of the ***♦, will consider as 
a lightwave signal output and a noise signal output, and will be outputted to MOS source follower M3 a- 
M3d. 

[0073] MOS source follower M3 a-M3d transforms a ch£irge into an electrical potential difference, and 
transmits it to storage capacitance CaS-CdS and storage capacitance CaN-CdN by all pixel packages in 
signal transfer pulse phiTS and signal transfer pulse phiTN. 

[0074] it continues and becomes yes fi-om a shift register 1 1 one by one — reading appearance is carried out, 
reading appearance is carried out one by one, switch Ml aS-MldS and Ml aN-MldN are made into an ON 
state, and reading appearance of a lightwave signal electrical potential difference and the noise signal level 
is carried out to the lightwave signal common signal line 14-1 and the noise signal common signal line 14-2 
by the pulse phial to phidl . 

[0075] Impedance conversion of the lightwave signal electrical potential difference and noise signal level by 
which reading appearance was carried out is carried out with each input-buffer amplifier 6-1. And in the 
differential amplifier 6-4, the differential output voltage which carried out difference of the noise signal 
output voltage fi-om lightwave signal output voltage, for example, was amplified 5 times is outputted. Then, 
with the gain amplifier 6-2, the output of the differential amplifier 6-4 is amplified 4 times, and it is 
outputted from an output terminal Vout. Moreover, the amplifier gain according to resolution can be 
obtained with the resolution switch control signal (MODE) connected to the signal output amplifier block 6. 
[0076] this operation gestalt — setting — each photo detectors al-dl — the lightwave signal storage 
capacitance CaS and the noise signal storage capacitance CaN — preparing — further — the difference — 
since it is processing with the differential amplifier 6-4, FPN resulting from the threshold variation of MOS 
source follower M3a prepared in each pixel can be controlled. 

[0077] In addition, in this operation gestalt, Rl=18.0Kohm which is the same constant as the operation 
gestalt 1, R2=2.0Kohm, and R3=4.5Kohm are used about the capacity value of storage capacitance, the 
capacity value of the noise signal common output line 14-2 and the capacity value of the lightwave signal 
common output line 14-1, and the resistance Rl, R2, and R3 of gain amplifier (6-2). 
[0078] moreover, the gain adjustable means 6-3 changes the resistance ratio used for the differential 
amplifier 6-4 — making ~ although you may prepare, since the resistance ratio of a noise signal system and 
the resistance ratio of a lightwave signal system are influenced by the analog switch of the gain adjustable 
means 6-3 of the variation in ON resistance in this case, nonconformities, such as buildup of FPN, may arise 
as a result, therefore, it is shown in drawing 6 ~ as — difference — it is more desirable to form the gain 
adjustable means 6-3 in the part of the gain amplifier 6-2 after processing. 

[0079] Moreover, in this operation gestalt, when nonconformity, like actuation of the gain amplifier 6-2 
becomes instability, or actuation becomes slow arises by changing the gain of the gain amplifier 6-2, the 
means of changing the constant current section in amplifier to which a phase compensation capacitance 
value is changed may be used similarly, using a resolution switch control signal (MODE). 
[0080] (Operation gestalt 3) The contact type image sensor using the photoelectrical inverter in the 3rd 
operation gestalt of this invention is explained using drawing 5 and drawing 7 . Drawing 7 is the 
representative circuit schematic of the signal output amplifier block in the photoelectrical inverter in the 
contact type image sensor using the photoelectrical inverter in this operation gestalt. The photoelectrical 
inverter of this operation gestalt is considered as the same configuration as the photoelectrical inverter 
explained in the operation gestalt 2 except the signal output amplifier block. 

[0081] Impedance conversion of the output of the lightwave signal conmion output line 14-1 and the output 
of the noise signal common output line 14-2 is carried out through the input-buffer amplifier 6-1 . then, the 
differential amplifier 6-4 — the difference of a lightwave signal and a noise signal — it processes, for 
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example, is amplified by 5 times as many gain as this. And the output of the differential amplifier 6-4 is 
inputted into the gain adjustable means 6-3. 

[0082] Here, the gain adjustable means 6-3 has established the switching means 6-5 which can be switched 
to the signal path into which the output of the differential amplifier 6-4 is inputted by the gain amplifier 6-2 
through gain amplifier 6-2' with a resolution switch control signal (MODE), and the signal path as which the 
output of the differential amplifier 6-4 is inputted into the direct gain amplifier 6-2, The analog switch of 
MOS etc. can be used for this switching means 6-5. 

[0083] Moreover, in this operation gestalt, the gain of the differential amplifier 6-4 of this operation gestalt 
has set up the gain of the gain amplifier 6-2 of 5 times and the output section 4 times using the value as the 
operation gestalt 2 with the same constant of a photo detector (not shown). Moreover, the gain of gain 
amplifier 6-2' of an intermediate stage is set up 1 .4 times. The gain of the signal output amplifier block 6 
becomes 28 times at the time of the time (MODE=Lo) of 20 time low resolution mode at the time of the 
time (MODE=Hi) of high resolution mode. 

[0084] Even if this operation gestalt changes the gain of the signal output amplifier block 6, since the 
property of amplifier 6-2 and 6-2' does not change, it can realize stable actuation. In addition, in the 
photoelectrical inverter explained in the operation gestalten 1-3, although what made resolution two, a low 
resolution and high resolution, was explained, what is equipped with three or more resolution and can 
perform the resolution switch according to the number of resolution may be used. 

[0085] For example, if it has three resolution and those resolution is switched, the output of every one photo 
detector, the addition output fi-om two photo detectors, and the addition output from four photo detectors can 
be performed by changing the circuitry of the shift register block 1 1 . And what is necessary is just to control 
a gain adjustable means according to resolution. 

[0086] Therefore, the photoelectrical inverter corresponding to two or more resolution is realizable by 
changing the circuitry of the shift register block 1 1 . 

[0087] (Operation gestalt 4) The image reader of this operation gestalt is explained using drawing 8 - 
drawing 10 . Drawing 8 is planar structure drawing of an image reader equipped with the contact type image 
sensor constituted using the photoelectrical inverter shown in the operation gestalt 1 . Drawing 9 is the 
sectional view of a contact type image sensor. Drawing 10 is a timing chart which shows actuation of a 
contact type image sensor. 

[0088] As shown in drawing 8 , the image-sensors module is constituted by multi-mounting the 
photoelectrical inverter 1-1 to 1-15 in the shape of in-line ones by for example, 15 chips on the ceramic 
mounting substrate 32. Each photoelectrical inverter 1-1 to 1-15 is connected with wiring on the mounting 
substrate 32 through the bonding wire. 

[0089] In this operation gestalt, only start signal SI which operates the shift register of 1 chip eye, chip 
[ degree ] start signal SO of the shift register of 1 5 chip eye, and the signal output line Vout and each input 
terminal of a resolution switch control signal (MODE) are illustrated. And these input terminals support 
each input/output terminal explained in drawing 1 . In addition, explanation of other input/output terminals 
is omitted. 

[0090] The contact type image sensor shown in drawing 9 has formed the chip coat agent 33 which consists 
of silicone resin etc., and the case 37 for protection of the lens array 34 which condenses the LED light 
source 35 which irradiates red and a green and blue light, and the reflected light from a manuscript to the 
base material 36 of light transmission nature and a base material 36, and carries out image formation on a 
photo detector fi-ont face, the photoelectrical inverter 1 on the ceramic substrate 32 which carries out photo 
electric translation of the reflected light condensed by the lens array 34, and the photoelectrical inverter 1 . 
Adhesion mold image sensors are constituted by assembling these. 

[0091] The image reader 40 is equipped with the contact type image sensor 38, the signal-processing means, 
the sensor driving means, and the LED luminescence means (an LED driving means is included). Actuation 
of that is controlled by supplying start signal SI and the resolution control signal MODE to a contact type 
image sensor 38 as a sensor driving signal from a sensor driving means. In addition, the clock signal etc. is 
not illustrated, for example. 

[0092] Moreover, the output signal Vout of a contact type image sensor 38 is connected to the signal- 
processing means, in a signal-processing means, processing of A/D conversion, a shading compensation, 
dark amendment, color composition, etc. is added, and a final picture signal is generated. 
[0093] Furthermore, LED with which the contact type image sensor 38 was equipped is connected with the 
LED flash control means, and burning and a flash are controlled by chip [ degree ] start signal SO of the 
shift register of 15 chip eye supplied fi:om start signal SI and the photoelectrical inverter with which an LED 
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.flash control means is supplied from a sensor driving means. 

[0094] Therefore, while the LED light source 35 is emitting light only in red, the photoelectrical inverter 1 is 
driven and red information is read, it continues, and reading of a color copy can be similarly performed by 
reading green and blue information and compounding the color information on these manuscripts using an 
image processing, without using a light filter. 

[0095] In this operation gestalt, chip [ degree ] start signal SO of the shift register of 15 chip eye is fiirther 
used as a signal which controls buming termination of the LED light source 35 using start signal SI of 1 chip 
eye transmitted from a means to control actuation of a contact type image sensor, as a signal which controls 
buming initiation of the LED light source 35. Therefore, only while all the photoelectrical inverters 1-1 to 1- 
1 5 of mounting substrate top 32 are operating, the LED light source 35 will be on. 

[0096] Drawing 10 is a timing chart which shows the above-mentioned actuation. In drawing 10 , (1) shows 
actuation of the LED light source 35 at the time of high resolution mode. Moreover, (2) shows actuation of 
the LED light source 35 at the time of low resolution mode. As shown in drawing 10 , when resolution is 
switched to low resolution mode from high resolution mode using the actuation clock of constant frequency, 
the buming period of each LED light source 35 and about 1/of periods to start signal SI- degree chip start 
signal SO are set to 2. Therefore, the output level of a lightwave signal also declines. 

[0097] However, as shown in the operation gestalten 1-3, since the photoelectrical inverter is equipped with 
the gain switch means 6-3 ( drawing 6 etc.), it cannot be based on resolution but can obtain an almost fixed 
signal output. 

[0098] Furthermore, in the photoelectrical inverter constituted as mentioned above, when a resolution switch 
control signal (MODE) performs a resolution switch, according to resolution, the buming period of the LED 
light source 35 can be automatically controlled to the optimum value corresponding to a part for sensibility 
change of a photoelectrical inverter. Therefore, buming control of the LED light source 35 becomes simple. 
In addition, since it is not based on resolution, but it is fixed and the channel range of A/D-conversion 
equipment can be used when performing signal processing, for example for the output of a contact type 
image sensor using A/D-conversion equipment etc., cheap adhesion mold image sensors can be offered. 
[0099] Moreover, although this operation gestalt showed light source switch mold color adhesion mold 
image sensors as an example, it is applicable not only to a light source switch mold but a monochrome 
contact type image sensor etc. 
[0100] 

[Effect of the Invention] The image-sensors unit of this invention makes the Mitsuteru gunner stage switch 
off with the photo-electric-translation signal which is outputted from a photoelectrical inverter in resolution 
at the time of a switch in addition to the thing which were embraced in resolution, and for which lowering of 
the output level of a photo-electric-translation signal is prevented even if it reads, and it realizes a rate and it 
speeds up [ reading ], as explained above. 

[0101] It becomes unnecessary therefore, to, equip the image reader using these image sensors with a means 
to m£ike the Mitsuteru gunner stage switch off, for example. Therefore, system cost can be reduced. 

[Translation done.] 
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[Drawing 9] 
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[Drawing 8] 
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1 

ifs*«i] ^m\^%i:WM-t^%m^^mt. MIS 

GlirL. HulEm2ro«^feS©i:#©ffiiaii<i*SrG2 

G 2 >G 1 T-fo^)^ i:Sr#mi•rSsf*^3^w|^tt»-1' 
y-i^-fe>•^^:=.=3/ 



2 

CHN*f CHS^'CH'Cfct), 

$ lb l^, HlJISm 1 i^^^Sro 1 1 <7)milEii*i^^G 1 t 
ttIIES2<?5<S4&S<Ott<OS5IEite^SrG2tLfc 

G2/G1= (NXCt+Ch) / (Ct+Ch) 
IB5tm^^¥® »r J: «P S M ^ ix^m 2 t t) 

ib / -< x^-^*§s;?»:ffl / f xft^^p 

«iiE«iss;5^WL#eso!m2sg;t)^taL#s(cj:9, m 

so ^G 1 t L, l5faS2<^«?ifea(Dtt©8(ilEJtitl*«rG 



3 

2 1 Lfc*&»c:, 

G 2 > G 1 -f fe S r i SriRfSi t i- 5ffll*3® 9 tlEttO® 
[fS*^ 1 2 1 ttrSE y 1" Xfg-^fiij^^a»i^*ffi C TN 
$r{ix, ;6»o, Cts=^ Cjn*^ fe "5 > 

t5ia?t{t#*iitfi;^jj8ltt^l:ffiCHS<^*^SS«rffli 

^ b MiEm 1 <7>^«feS<^ i t otaiaiiiti^^r g 1 1 

U S(rSm2(^«S®i:#rot&ia*!Si|i^*G2 4:Lfc 

0 2/0 1= (NxCt+Ch) / (Ct+Ch) 

[0 0 0 1] 
[0 0 0 2] 

UTIS:Jt^ciBAS I s. #®^i;iMos h^:xv?>^ 

x:(^#gB5pi-i 5 4 6 7 ^;?»S|i^^Hrv> 
X (Fixed Pattern Noise : ^XT . FPNif^-^i-5o ) 
[0 0 0 3] (tt^*SJ^l) FPN^5feS'^fefD10<b L 

&:d5g^$ix-rv>2>o rcDFPNMlE^&SrEll 1. m 

1 2 Ic^i", 

[ 0 0 0 4 ] 1 1 fi^«'2^gS^#liJ^t-^-r 5 1 
^5:7c<?53fem^^ilS'?5i b i t ^><DleISSIlI. gli 2li^ 

^ ^-i/^^- (T^l^t'v^H ^^^^ V 

ol. 47.No9 (1993) pp. 1180)o 
[ 0 0 0 5 1 HI 1 1 Id^-riHlKibf^. &U^F P N^ilil 

ov^Ttft^^■rSo 5tf§-f-«itSfl:CTsi 0 1. y 

>f Xft-^{^i^SSCTNl 0 2^yir:y h L. ot'l::, ir 
^-i^T'fe^^^-fTK-^ 1 0 9ic-<-;^i;:^ 



If §§2000-299764 (P2000-299764A) 



(3) 

4 

[0 0 0 6] o-:5v^T. hy>i^7.^l 0 9 

[0 0 0 7] ^T. S??]t-^{f-^*ilffl;^^i 0 3S:t;^ 

y X{t-^^ilffi;0^ 1 0 4 ^ y -fe :y hUO S 1 0 5 . 
1 0 6SrfflVNTy-fe'> hU/cS^s 3tfi#«itSSCTSl 
0 1. y-f Xft-^^^t^SCxNl 0 2t07='-i5'^, *il 

10 1 0 3. 1 04 },:i^ti^*ti^ma:h^mmcns i 

0 7. *iim:^)«l^fi:CHNl 0 8 irtT^^S^J-fiJJCTttiJ^} 
[0 0 0 8] rr.T% *ffiffi:^ilSSftCHSl O 7, chn 

-^t^^. ^t;^^iitt}:^^^acHsi 0 7. ^mmti 

20 [0 0 0 9] r(7:)»{t^^t)igLT-r-<T«Diij^iD{t-i- 
Ti 1 3. 11 4^:n^LrMaT^:y 1 1 5[z7^tl^tl 
n^\c^mm(Oy<^ h^:y^:y^:^i$f i o 9(7)hpE?tc 

[0 0 10] r rT-v>5 F PNfifff^COH^/'?^ 

[0 0 11] J^ATl-x «f*£S^fft-*5lt§FPN|g^^tCO 

[0012] Ell ^ci5v^T. ^m^^m^t^m 103 
t^^f# (s ou t) st;«y-YXft^*5iHi;^iifti oa<o 

(Nout) \t^^'Q^h^^tL^, 
[0013] 

Sout = (Vsxcts) + (Vchsxchs) / (Cts+ 
Chs) 

Nout= (VnXCtn) + (VchrXChn) / (CtN+ 
^0 Chn) 

Vn: y-rxft-^SJ;t^a:iu^oy^Xf§-^s®sS:CTs 

Vs = VsiG+VN,Jr;i5o 
[0014] (1). (2) ^twiJl^. 
CHS=Chn=Ch 
■ Vs=Vn=Vct (Bf^) 
so Cts=Ctn=Ct 
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5 

5 o u t —No u t = 0 

[0 0 15] vst^. mm<o%A^^\'iitm^. 

Vs = VsiG+Vi^i:/^5r td^t). Vsig=Vsig+Vn- 

i^itt^ox^ ^E^;:vcT^5il^|gr:^^;l^^feov^Tv^fci: L 

Tt. (1) . (2) ^com^m^ito t^j:^fzitF p 

[00161 m^^m 2 ) ±IE«e3feSJff 1 11^^^^^ 10 

- 2 0 5 5 8 8■^^«^C|i|g$i^rv^S. 
[0 0 17] ro<2^g[^c::^oV^T^l. ®mr:^t;ilS:tt:^cM 

0 s y - ;^ o r (7) L # V 7 :y =^ tcgs-r -5 F p N 
fi. t**S^fflOFPN|^^lE)SS4rffiV>r{£«S-tSri: 

[0 0 18] m^^ms) m^\-f. mmw-i 0-12 

6 5 7 5-^<2>^lcfi, %W^^^xM<o^ 20 
[0019] El 1 3 fi. ±IS^fB(cJi«$ixTv^5iiJ^ 

m^j^^^&(o^^m^(DLEDtftmii 3, ii4, i 

1 st>hmkii-^o m^^titzmm-t. m^^^±>^ 
1 1 2i}m?^t^m^\^. lite**— -fer^gs^issi 

3, 114, 11 5(DMT^m:^K§.ff^mm^i^>^:^^ 30 

7 0 2. M^frmA:^ i^>^^7 0 3. ^ft-B^ra i kpsihi 

5§7 0 stcici: »91S:^^ti. *aii 1 3, 114, 115 

[0 0 2 0] m^wm4) ^^tci, mi^mw^^^:^ 

2 7 3 6 2^{^mat. ^^m\m^mmmm(o=l>hu 

[0021] r£o^^5lts«tc:^ov^-c^±. ^f^-i^-tr^^-y- 

^5/y^;I=^v^o-y^ffi^ (1 2 5) «rfS:ft. ^£0«^ 
5^^lc:<t ^P»^^^'9^x^^:^mUTv^5o El 1 4 J;i 

y</i':7.CLKt\:i^r). v-^ h Uv?:?^ ^ 1 0 4 

^coffl;^fiyT>:r'- h 1 2 1. r^K^^- hi 
2 OS:iioT^^>^yuir h;^-r ^y^i 0 slciA;':? so 
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m^;*-vtcL. 7 0 id^^oft-^S- 

ft-^^-f >'i 0 7icsii9ffl-ro 

[0022] r^T% =« > h D -yUft-^A;^ffi^ 1 2 5 
'>^1 1 0 a/c^if;5S§ji9jfex.t>;h.. lU^ffi;^®^ 

1 1 1 till 6 Ki/ h/^ yxfi. 8 h/^ y <^gc;^ 

(75:7;^ h^yH 0 1 a'-l 0 1 1 \±m\Z±^^mifVX 
- y Uft I d <t o T - as ^ § 11/ ^ T a ;^ ^ 5, r ^ T # 
[0 0 2 3] 

[^?^;ds^S^LJ:^i:1-5ISH] b:d^L. JifSt^^se^S 

[0 0 2 4] m^s ^%m=^iy^ 6 0 0 dpi (oit^n^ 
ST'iBs^n. Kr*6 0 0 d p i . 

K-C 3 0 0 d p i <D«^fe*:6S?i 1"^ i: . 

fz. h Xflx 6 0 0 dpi 6msec/l ine <0^ 
^Ife»9ii^;ei5#e>ix5^'a'. 3 O O d p i^r^t 6 ms 
e c/1 i n e(7)gg;^^Sl!9itSir?tt*5^ L 

x\,n^'^'o'&m-^t>hf^\^-^o -r^j^i^-h. mi^m^jt 

[0 0 2 5] rrt?. gs^sitij^Sf^s m^mm<omm 
^m^^n^-t^o t(Dfz^^ 3 0 0 dpi ^(owm^m 

*16 0 0 d p i ^(OWm^mm^^i^t:^j:ho i^tif}^^ 
[0 0 2 6] L;ei^b. fci:;tf^. ^fi^J-fiJlc J: -611^*0 

m^^\^^xn. 2mm^wami:nvm^. gs^auy 

{2Ct/ (2Ct+Ch) } / {Cx/ (Cj+Ch) } = 
(Ct+Ch) / (Ct+Ch/2) <2 

[0 0 2 7] ±w^(om^-mt't^t. Nmm^(Dmm 
^mmn\^x^. «««sri/Njc^i9ift;t5:g^tw 

ft.-#mp*r«i;55i/N^7i^fcAt). m^sw^^K^m^ 

iNCj/ (nct+Ch) ) / {Ct/ (Ct+Ch) ) = 

(Cj+Ch) / (Ct+Ch/N) <n 

[0 0 2 8] *fc. fiejKSiSsti. ^«S^Dt)i&i^- 

<Dmmmm^&m^^?im%:^t^ir^x(Dm'^'^- k 
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[0 0 2 91 ^flio^. Se5KS«^C^oV^TH. 

[0 0 3 01 ^rT\ «^S*«lt)^;t^ 

[0 0 3 1 1 

i^si ?^ 3t ^ Alt 5 «^ 7t ffi^^^^ ^ ^-r 5 5t 

m^^S^H ^{i X 5 ;^ - i^ir >- ih^ ^ >y M;i^:5 v ^ 

[0 0 3 21 :^mmit. mm^tt^MM^^^m 
^^^^-r^ ytm^^mm t^m^^-< 

[0 0 3 31 

[0 0 3 41 [^ife?f^^ 1 ] 1 ft. 

1 {;libMt'5^^^^^e^fflv^/c«^i!i^^-i>ir>'1^ 
[0 0 3 51 mi tc^-r J: 5 1 , 1 * 
v^5o nil ^;l^l2^^y7'^^o-^*ll^Lrv^5 

[0 0 3 61 ^m'Xjfe^si, 1' ^ti^mm-r 

^&:^{f-^^^ODE;^»5ifcilg^^$t^TV^5o ^f^. ^-O- 
Odp i U-rv^-5o *:^::> o 



- u-<yK7:)^^lcil, fz t x.iti&Mik&'e- K 3 0 0 d 

[0 0 3 71 ^ bi-. ^rn^^mm i , i ' it. 4 b i 
Komm^^-t^y^i^y h^iy^^ 2, 2* >y 

4. 4' ^^-^^^0^5, 5' m^^fy 

y 1 1 ^{l;tTV^^, 
10 [0 0 3 8] ^fc. ^*^^TU^4. 4' T'g3fc$tL 

fc®ffi{t-^tis V7 hui^^^^ 3, 3* <D^yyvm%\^ 
[0 0 3 91 m-^a;^)T:x:7^yDiyi^ 6. 6' ft. 

m.^^^x,m^ (MODE) it-?- 

mt^Tl^Z^Zfu 6. 6' ft. MODEiI-^f;i.t 

ft^f;:ai-<So 

[0 0 4 01 ^f::. ig^^^^- KBf (D;:^ fft# 9 
-1, 9' -\mf^^m.n<r>:^^-Y^%9-2, 

9' -2^. T^^-Vm^m'O^X.^^l 0, 10' ^ 

9' tmhti^m^t'Lxy^^^o ^"^y-ify^^- 

bfi^9. 9' ft. ^±n.^^mm.\. 1* <7>t^:yh;dS 
30 h) ^(T^fi-^-^. i/P' h u-v^;^^ 3. 3' (OMi^^^^y^ 

[0 0 4 11 ^fc. ^u^yi7{t^C'LKt:^^-Yy</\- 

fcj:i9. §:*^^4. 4' ^i^lt]i-^)/>v^;^^iJ^'>7 b 
wi^;^i^3. 3' ^mw\'t^mw<j^y^7 ^ rx/ 

40 5o 

[0 0 4 21 El2tt. 8\i*iy h^<Diyy hi^i^:^^ 

ytm^t(D\B\$§zfuyi^mxhbo yy hui:^:^^\t. 

4\l^y h^iy^ y^ t-t^i^y h X^'yT^^-f^y^ 1 

iJ'lltt. <D 1 ltlSBt?5i t:'5/ hv':7 hus^y^iJ' 1 2- 1 
--12-4^. <^2n^(r>\\fvV'iyyV\^^y:^^\3 

- 1 - 1 3 - 4 fiLU^^- ym^^'^'o-^T^^r-r^^Ts 

-f 1 1 --S 1 7 ^. S 2 1~S 2 7i:^{ix.TV> 

50 [0 04 31 %tz. i/y Vl^'yy^^^^y^ 1 Itt. §c 
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^t^ttSL/'^y^^iiS* a 1 d 1 4::JM.r. S3tSl^ a 1 

[0 0 4 41 m3\-t. m2\z.^\i^^%m=FAmmi^(o 

^ffi0K^:^'rilI®T'te5c IIl3CO#^tDS3t^^a 1 

PDd i:. m^l^V.:^^ ^jx^Ml a -Ml d ff"^^ 
1x5^14 2 a —1^12 d i:. MO S :^jJ^nTM3 
a-M3d^. ^m^^^S^y-tv/ M~5^ST*fc5 
yir^/ h;^-r :x^M4 a~M4 d i:. — a^Wtcm^Sf 

[0 0 4 5] (D^^m^ a 1 d 1 (Om'^&tiit. 

- 2 >'<l:'SI^^-rsy-^ ^^l^^¥^g^6 - 3 t ^m^L 

[0 0 4 6] ^y^l^-^m^^e-Si^. fztx.i'I. Ti- 

^-Sc ^LT. A;':?$t^5^^S«)*9m;t»m<t-?- (M 
ODE) {cj5;;CTr-^n^;^^5'^:d5§]ipm;tfetv5o 

(MODE) . -t^j:t>^. m^^^^!t^\:^tiT>y^^ > 

[0 0 4 7] i^T. *^»^^^75it]^tt^oV^Tl^^P^-r 
ia3Jc:;^-r^§:^^^a 1-d 1 {;iib^v>T. :t^hy 
KPDa-PDd {CT5tlt^l&t- J: t) b/c3t 
=¥^yrJi. MOS y— JJ^^oTMS a— M3 d-CS^gf 

I'-^d ItCjzoT. ]lliJ^^;^tiJL;^>f :y5^Ml a -M 

1 d i:7tiy^m\^ *ffl{i-^i^ 1 4 {zm^mmtmrn. 
[0 0 4 8] *iij£?F^st^^b^v^Tfi. mmm.&'^- 

tv'^ 1 1 }5^?5^Si-5«> a 1 ^4)b 1 

|^B#tc;^>L. o<5V^Ta> c 1 t C> d 1 ^dSI^^t;!^^ 

[0 0 4 9] Ly5:;5S-or. {g:<»&^^- Kl^l^jeV^Tf^ 2 



(6) 

JO 

5^SlJ^J0»{wO^^T^:i. /cirxitf. 4#BS¥4-4 6 8 2-i' 
[0 0 5 0] 0 2. El4^^V^T>-:7 bUv^;:^ 

^^<Dmi'^i:mmi-^o 0 2^r*5v^r. MODEm-§-;55 

U^yUCD^-^li, Sll. S21, S16. SI 
7. S2 6. S 2 7 (DT-Tu^y^^ y^ib^:ty^mt^Ji 

— S12. S13. S14. S15. S22. 
S2 3. S2 4. S 2 5;SiS::^>^4fe«gi:*5o 
[0 0 5 1 ] Lfc;65oT. ^^ft-g) ^fex.O/.^V^. ii^ 
10 (Dv'y M^>^;^i?i&f^^?il9. «-^*^^a l-d Iffi 
om^m LSiJtfiJ^NVU^ Oal;5=^ib4>d2 ^-Cti^^JiJfi^) 

[0 0 5 2] o#'tC. MODEft-^;65ci — U-<yi-£D:^^ 
fi, Sll\ S21. S16, S17, S26, S27 
(DT-r^i/:!^^ y'^f>^:t>^Vtmt^j:^. S12. 
S13. S14. S15. S22. S23, S24. S 

20 2 5 7!)S:;d-y4^S^?i^o b;^c^5or. v-:7 hu>?j;^ i 

2- 1 l::i/:7 hyVi^:^i}^Ati^in^ ts i^y ^ i-'v^:^i5' 
12-1 ^^h^ a 1 0 b 1 tt'^^ 1 I^^T*tti;^i$ix. 

^^^^a 1 ^ b 1 tiDm-^^mmzm^ttiiTo 

[0 0 5 3] o<5v^T. hy</i'y^\t. y-j-a^:^^ 
yi-Sl 1 ^^LTv'>' h l^iyy^^ 1 3 - 2 A;'3 $ 
tb. VUi;^y^i^ 1 3'-2^^ib^ c 1 d 1 tf}^. 
O 2 I^S^T-m;^ S3t^^ c 1 ^ d 1 ^ 

7jk\^fj:\,^iht}m^^ytm^a 1 th I . ci^di. a 

30 2 i:b2, c 2 t d 2 t\^^^ M(D^^m^(Om 
[0 0 5 4] :iCO<b#, V:7 hUv?>^i$7 1 3- i^^i/ 

fci^ibf-^t^iv^ |^^t;i. i/:7 huv?;^^i 2-3d^fe 

Oa2^0b2^;6^ <^ immxmti^iXs SA^^a 
2 ^ b 2 ^ (7){t-^^|^^twK^tli ^^y V Uv^>^ 1 

3- At^h<^c2t^d 2 bt^<s> 2nnx^t^^ri. S 

*^^c 2 d 2 t(0^%i:m^\^m^\^'to 
[0 0 5 5] ^M.(r>m'^(0^^ ^ :y^'^^-h^m4\z 

40 ^-To El4^CioV^T. iJ'P^/iJ^ft-^CLKi:. I^^fg-^ 
$1, 0 2;65|S^^g^-Ki:(g;«¥»S^-K^lc*31 

[0 0 5 6] ot^tr, if:^yy'.-^^-hm^-(OW^».x. 
50 ;^^2. 2' (1. ;ti:;t«. 4 t:':>/ hcOgS^^-rS/c 
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[0 0 5 7] <6:«^S^-KJC*5V>T«. 2 Msg 

7 7 t:':y V(Dm^^mti'r^::^t\^tj:^. 
L.fzib>^X^ ^^m^^W-XS 3 7 tf^y h^CDiyy 
v^;^t5^fg-?-9- 2. 9' -2Sr»:^5/>^;^i5^— hft-^i: 

tt<^t:*:y f^$:3 4 4 tf5/hi:L^;5^ A<DiB^(0}fy 

hw.xhti\tm-^xhmt>f^\^\ mm,&h mm 

K/®^^^- K] [600dp i/300d 
P i ] (O^-g^lcRS h-r. fz t X-J-f . [ 4 0 0 d p i / 2 
0 0dpi] ?iir<^^^ST*t5«t?*V\ 

[0 0 5 9] ^^td, :^mmmmj'^mmii^m'=^-vti& 

$:6 0<S^^i-^r [600dpi/200dp 
i] 60^*5ife;t(^)^ptc. S?^S^^3{&lctS:^i-5- 

[0 0 6 0] '>:7 h Uv?::^>5^|gffi)/>vw;^^, 2o 

h.tzm^\atm^^o 3-D(D^^m^i:mni^xm^m 
-rx^ic^^zthx^^o 
[0 0 6 1] orjc, wt^m 3 srfflv^T*^l^co#^ai: 

5/:^^ 6lc:-ciiipiSn5;6^ 'ft-^a;'jT>:/y n 6 tc: 

\'i:m^mm^^^m^ (mode) i>mm^ti. mod 

- 2 (7)>^V ^-^S/rV V pj^^^ 6 - 3 J: 19 'S^b-r -sit 

"^^m^^x^^ >r>^^-2(OR 1 --R 3ic:J:^ffi5i 

-To 04^;l:fcV^T. (MODE = H 

i) (Dt^<OT>-:f^^:ylSLn^m.&'^—V^ (MO 

DE = Lo) (Dt^<D^^ >Tl^':f%-2<0^^ 

^tL^*ttG600^ G300 ^-r^^x 

G600= (R1+R2) /R2 

G3oo= (R1+R2//R3) / (R2//R3) 
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[0 0 6 2] if^%wm\z.^\i^x\t^ itt^\i. 

Rl = 18. OkQ 
R 2 = 2. OkQ 
R 3 = 4. 5 k Q 

G600= 1 0 
G300= 1 4 

[0 0 6 3] ^mmm\^:^s\^^x. wmmmc a 

Cj=2. OpF 
Ch=3. OpF 

t\^^oi^%:m\^^X^^. b/c^d^oT. ^s^j-mti. 

(MODE = Hi) 
Ct/ (Ct+Ch) =2/ (2 + 3) =0. 400 

KB# (MODE = Lo) ^ 
2Ct/ (2Ct+Ch) =2X2/ (2X2 + 3) = 
0. 5 7 1 

20 [0 0 6 4] Lfc;a5oT. i&Mm^'^e- h^m t^M^^ 

10X0. 4 = 4 

14X0. 571 = 7. 994 

[0 0 6 5] fxi^^ if.mmm\^^\i^x\t. ^>(^^r:y 
30 ::/6-2(7)S2p^M«ycoSiit^^'fl::$-^Tv>5>;d^ tti;^ 

Ttl. :^~-(7)^V>'T>'y6-2(^<>*-Y>'^'^<[:$itT 
4rStt. «?«a*iJ»ft-§- (MODE) \Z^^XW^<0¥ 

[0 0 6 6] 2|s:^J£?g^t^i3V>Tt±. nm&^ 6 0 0 d 
p i /3 0 0 d p i ^ LTV^5:^>^ 4 0 0 d 

p i/2 0 0 d p i fj:t^<DmiSi^XhX\^\ ^ 

40 mmmm\'^mmi^&'e- k k t (om^m 

X\ 6 0 0 d p i /2 0 0 d p i 
[0 0 6 7] ^fc. :^ — iy:^^^i'RXfy7i^i^^ 

so mUT^S^SlEls&^. 2^J:7c*c60S!;v^Sil3ff-^^tt 
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[0 0 6 81 mmm2) :if^wmm2(Dm:mmm\c 
lo 0 6 9] 1115 11, m2\c:}on^^ytm^Amm^<D 

^mm^Xh^o I115{::*5V^T. #>!r6§*^^a 1- 
dlJl. 7tm^^^^^<J:7:^5^ KPD a-P 

D d. ic^ffib;^^ ^'^Ml a S—Ml d S&U^Ml a 
N'-'Ml dN. ^m-^^^:^^ y^M2 a S~M2 d 
S. y^X<t-^^ig|;^^:y^M2 aN— M2 dN. MO 
S y — ;:^2^;nrM3 a— M3 d, ]) ± y 20 

b-f-S^a-efeS yir^y s/^M4 3^-1^4 d^ — 

mm^ytm-^^wm-r^ytm^mmmmc a s-c d 
s. y^x{f-^^*s-rsy-rxsa^scaN~cd 

[0 0 7 0] **tE?^lglc:*5ft-2>fg-i'ffl;*rv 
yyxj y^ e<D^mm^mx^^o me\c7iki-xo\c^ 

1 'BlV^J ^ X{t-^#iittS::/3i8S 14-2 oa;^^-r :^l:•- 
^>':^^^i-^A;'D/■^:y ^^tT v^^^e - i 20(Z)A 

-4^. liitirv>^6-4(^)£ti;^^tii|iii--5^-r>'r>' 

X6-2<1:. <!rV>'T>:r6-260>;^>r>'$r'5J^i-5'y 

-r 6 - 3 ^ ^{i;t^o 

[0 0 7 1] >/-r ^y-^^^^ 6 - 3 tl. 
1 #P«S^!9tfe;iffiJ«lfg-§- (MODE) 

[0 0 7 2] £itT. 2|s:||J6?f^^(7:)Sbmcol>Tl5^0J-t- 
#S7t^^a 1-d 1 tC^;65Atti-5.ir. ^> h iJ^-f 
:?^-KPDa-'PDd^l. ^3t^*®^mLT^{t#m 40 

tiRXJ^y-f:^m^m:^t\.x. MOsy->^^nrM3 

a —MS dtlfflj^-rSo 

[0 0 7 3] MOSy— ;^7^nTM3 a --M 3 d fl. m 

i^yNVU^OTNlCT. ±M^-S-eS«^fi:C a S-C 

d SSti^'S^^fiCaN-CdNf^teill-rSo 
[0 0 7 4] o<5^^T. v'v^ 1 l:6^bjll^^>'^ 

-< i/^^gS7;^aiL^'<A'^4> a l-^d l{Cj:oT. HHlSfe 
if;^ffiL;^^ ';/^Ml a S~M1 d S:S.I>^M1 a N'-M 
1 dNS:;d->'t^M(;iLT. *{I-^*aft^j^ 1 4- IS so 



7^ 

t5/ xfg#*iim-?-ja 1 4 - 2 tc, atft-i-mflExay 
[0 0 7 5] m^tti^tifzt/tm^mEERu/ -c^m-^m 

T. 3tft-^ai;^mff^^?:)y-rxfi-^tH;timffi^M5^$ 

ti^t)^. fct^i^. 4f&t;i±i*ILTffi:^^ffi^Vou t J: 

^tix\^^^mitmm^m±m'^m'^ (mode) 

[0 0 7 6] *llig?F$St-:fcVNTH. #^Og*^^a 

1 d 1 {zytm^wmmmc a s . y^x<t^ss^» 

CaN^Ktt. Sbt;i^<?:)M^J^il;^SrM!4T^^X6-4 
^cT^Torv^5fc^s6. #pij^{-lS:tt/cMOS y— ;^>^n 
TM3 a^^L#V^^E>'<7:y=¥t;lgH-r5FPN^^i]a-r 

[0 0 7 7] /^:Jb\ :^r^:fe?f^^{C:^oV^Tfl. g^^itT:) 
y -r X{f 14-2 c^^gSffi^TJ^Tt 
ft-^^iiffl;^^ 1 4 - 1 CO^Sfif, <$rVi^r>-X (6- 
2) fDig^tffiRl. R2. R3^c:oU^T(l. lli£?f^Sgl 
^lRi^t^;^^T*fc5. Rl = 18. OKQ. 

R2 = 2. OKQ. R3 = 4, 5KQ^ffiV^TV^5o 

[0 0 7 8] >5^-Y:^"5riE^a6-3(t, ^ihry 
:/6 - 4 \cm\^^x^^^m,mt^mit^^^2:v i-^^Jt 

m-^st^setjtid^ >^v>^Rr^^S6~3<DT*:hn:/>^ 

^ >;/5^COON^irL£0/^7:y^(7^f^^^§:Jt5fcit). 
^ LT F P N (O^i^fSi ^id^-^^^^ii^^ C ^ ^|gtt;6S 

'^(D^y^ >:7^ 6 - 2 f75g55)^l::>/-r pliE^^g: 6-3 

[0 0 7 9] ^fc, *^:^?f^^tc*3v>T. ^^i^ri^^ 

6-2(D«)^^;i>s;f^^{c/^^. L < fiSj{^/5Sig< /^^ 

(MODE) ^rfflVNT. 1t.h7L\l. fi:4fffl«S* 

[0 0 8 0] mmmm 3 ) :^^m<Dm 3 <Diis6?p^^t;: 
v>riii5. !l]7^fflv^rI^PJt-^o [Ki7fi;^^j£f^S(- 

it 5 ^mi^ifellg V y - v^ir :}o 

(ts?fem^miSSi^^fi-§-a3;^r >^:xy D y ^ t^^^ffiiii 

>XXn y^?'£Jl^fl|li£?F^^2tc::^5V^Tt^P^ t/ii*l:^ 

[0 0 8 1 ] 3tft-^#fciiffi;^;» 14-1 coB:^/5.t/y 
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(9) 

IS 

[00 8 2] w r T% </-r :/'5J^^g 6 - 3 
^•5^;tSiJiB{I-§- (MODE) Mi(lT>'^6- 

D r h f}>X^^7.^ y^^Wt 6-5 ^Wl»X 

VN^o y^^S6- Stdfi, fc^xff. MOS 

[0 0 8 3] i^fz^ *:|IJ6?F5^(c*5i/^T. (12 

mwm<omW}ri^-:fQ-4<D^^iy\±^ tLt-k.n. 5 

6-2' (^^^'-r^-li. /c^x.ff. 1. 4m^WL^\^X\i^ 

iS<S»S^-K^ (MODE = Hi) ^cyt^ 2 0^^^ 
(MODE==Lo) 2 8f& 

[0 0 8 41 m^mtiTl^Zf':/u y^Q 

(D^yd^^mt-^^Xi,, T>':r6-2. 6-2* (Om 

'mm.^mii}^h3\^i6\^xmm\^fz%m^^ 

[0 0 8 5] 3o(^S?»*Sr{ix.. 
"fooai;^j. 2oog3t*^:a^?3(75*n^a:fj. 4^<0^ 
[0 0 8 6] Lfc;5^oT> v'y' h U>>j:^ :/n ^ 1 1 

[0 0 8 7] mmmm 4 ) ^^i^jg^^T^iu^^^^ii t? « 
i^stc:ov^r. ms-iii osrffiv^rfft0J•tSo osf^ 

El-efeSp Ell 0^lffi*«SW';?<-i/^^r>-1^^D!|6{t*r^•r 
^5'^^>'i/^-^-^Tfc5o 

[0 0 8 8] m 8 tc^-r J: 5 tw. -fer ^ ^ y ^ ^i^^ffi 3 
2±tc:. 3fe«:^&^gl- 1-1-1 5Sr. :?h^;tf^l 
5 v^ttc^/u^^ig-r 5 r t J: »9 > 



16 

^^aSKi-i'-i-i 5fl. :^^^x-Y>^!7-rirSr:^^ 
[0 0 8 9] *:^l£?f^^^C^i5V^Tfl. l^yygi^i/P^ 

ft^£ti;^)Svou t^. m^s,mY)^x.mm^^ (mo 

DE) (^^A;^ffi^to;^^[ii^LTv>5c ^ur. r^x 
fc<^A;^«^Ji. liliJ;i*5v>T!ftigLfc#^(OAt±5;tiffi 

[0 0 9 0] 09 i;i:^i-«§S>r ^ 

3 6^. 3 6 . . 

*^figM-r6LED7t?!l3 5^. ^Mt^h<ORki%^m. 

VXTU^ 3 4(;iJ:^9^^^iL/ciStt3t^5fea^^m-r5 

-ir 7 ^ :y sts 3 2 ±^^7tm^miig 1 ^ , %mm^m 

So 

[0 0 9 1] mm.wt^m^mm4 ofi. sa^s-r^-v;^ 

ir^^i^3 8. ft-^^S^^. ir^-iMEK^S^r/LED 
BA^S (L ED^«}^^ ^T'&tp) ^^l;tTV^So -fe^- 

[0 0 9 2] ^mm^ :^-iy^>^-^3 s<Dmtim 
-^v o u t m'^^m^mKmm^tix^ ^ . 

[0 0 9 3] $ b tc, «^^M-< ;^ -i^ir 3 8 icii;^ 
fetu/cLEDti. LED.^.Sc*J^#lfei:^i^^ixr*5 

LED.^.^gc^jiS^^it. ^^-^mm^^^-ibm^^ 

[0 0 9 4] Lfzt^^X^ LED*a^.3 5^^ ^^(D^ 

^^3tLTv^s^#. ^mm^mmi^mwi\^xm&m 
iS^^Sit). ^titb(DWM(D^mn^mmiiiLm^m\^^x^ 

[0 0 9 5] ^:|l:ffiff0Sltci5V>Tf:i. LEDAj|S35<^ 
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17 

d5oT. iiiiss± 3 2 to'r-^T<o3ta^si3Sfi i - 1 

-1-1 5;65»If^UTV^5Pfl^^^LED5feag3 5 36S^fl• 
[0 0 9 6] m 1 0 ji. ±{soi6ftsr^-rj5^^ ^ i^^^ 

•Y-hT-feSo mi OlC:fcV>T. (1) 

(2) t^. '(&«^^^-m<?DLED*«F.3 5(7:)i6{^«: 
^LTV^So mi 0Jc:^-r.J:5J-x -^Jigj6»<^«»)i5^ 

so^T-(^»r«1*±^^i/2fr7S5o ^coj^fc. 
[0 0 9 7] Ld^u. ^:Sf^ggi-3t;i:^i-j;5i-^ * 

m^tfeSis«y^i^«ii9^x^ia:6-3 (menc^o 

^t;irv>5fc26. «?teft(;iJ:t-f. t5f^-:S(^ff-^tti:^i 

[0 0 9 8] ±IE(7)J:5{-«^U^)tm««IS? 

gfr^oV^T. m^'^'^'O^XUmt^ (MODE) 

LEDUMS 5(7) .^'j:T®J^Sl;65fB1I<i:/^5o *P;tT. 

[0 0 9 9] ^fc. *:^:te?F^^Jt. ^mM'O^TLmioJ 
[0100] 

[0101] ^(ofz.}b. f^h7L\t^ ro-fpi— v^-fe^-i^ 40 
[1113] ^^PJc^^i£Ji^Jgit;i4ottS5^*^<7)^ffi[Hl 



7^ 

[Iil4] *^PJ<7?||j6fe3F^ffii(;i*3*t6v':7hui;>^^ t 

[US] *^BJ<?Dllljfe3i^li2lC*5»t53t®^ifeS?S<OS 

[me] :^^m(D^mmm2\zi6n:biB'^mt>T>:f:f 
[m 7 J :^?^m<ommmm s i^isi-f^ytmrn^^SiO^iE 

[mi 0] :^^m(Dmmwm4\c^\-}^^^mm'^ 

[mil] ^^^wi^\<o%m^^^w<omm^^mx^ 

[mi 2] ^^^wi^\<D±%m.^mm.(o^>{ 

[mi 3] fie*s«3tc*Dtt5^*M-r7«-v;^ir:xi^^ 
^siHiKcoiHissmT'fcSc 

[mi 4] ^^^5RS^#4lcj3^tsass-r^-^^•fe>i^ffi 
[?^-§-(;)§^0.^] 

1. 1' 3tm5Stfe^B 

2. 2' t/Uv/^' h U>?;^^$^ 
3 . 3' h 

4. 4' S)t^-=PTW 

6-1 7^ti^^yyyT>'':r 

6-2 ^^lyriy^ 
6-4 HftT^-:/ 

7. 7' •'>:7 h Uv^;^^i|EK/^/u>^ (01) 

8. 8' -y'yy\^''y:^^m^^<)\^^ (^2) 

9. 9' ^5>:^:y:/:^^-^^t-§-^ 

9-1. 9-1' ii5«?«^- m;^^--h{t#;^ 
9-2. 9-2' iS«?«^-K^;^^-hft^SI 

10. 10' :^i5'-hff-^^t)#;t^l8: 
11 "j^y Y\y^y:7^^-fx2y{; (4 fc'y hiJ-) 

12- 1 — 12-4' 3> 11^^81 yfy hiyy 

13- 1 — 13-4' ^)2|^Wl ITS' Nv':7 hl^i^>^ 

1 4 ^iift-f-iH 

14- 1 3^ft#^iift-^i^ 

14- 2 y -Y x{t-§-*iiff -i-^ 

1 5 ^i^m-^m'^yhp^^y^ 

15- 1 ^ft-^^iiit-^^yir:y K:^-r 
15-2 ^-f:<m^^mm^mv±y 



^Bg2000-299764(P2000-299764A) 



(11) 



3 2 

3 3 

3 4 

3 5 

3 6 

3 7 



19 



-fe "7 ^ 2/ ^ ; 



2^ 

al-d2 S3t5K^ 

M4a'-'M4d ^)^vY7^^yf^ 
PDa~PDd itsY^^ir—Y 



II] 



[1^9] 




1 , r : AVftUlM . 

2, 2'; rkx^ H'S'^* ' 
3.3': J^7M/i>^^ 
4,4': sytft^TW-f 

5.5': 

7,7*: J^7l-V£?3^^mb'*AX<* 1 ) 



8. : v7hl^S^;(^W/tA;t(« 2> 
10.10' : ;^^-K{Bw10UiA^^lft 

9-2,9-2: ««fiMt<- Fi»:^^ - KM 



3 3 : yy:f3— hi 

s s ! L r 

S 7 I 



[Iil2] 



SR-lNo- 




^01 



0 



s 1 1 S2t: r < y 
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(14) 



MODE 





R7^ 


C 


.6-3 

..j , 




i= ° — 

1 6-5 


' I V 

i 











1 



R1. 



R2 



Vout 
— O 



ytearj 



6 :©^tii:^7>r:rav^ 

6-2 : *fOTV'^ 



6 - 3 : y-f^EiSEjpja: 
6-S :X-f y^^e 



[1^8] 
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(15) 



0] 



(1) 



B-LED r 



(MOO e«H r ) 

B-LEO 



(2) 



R-LEO 



(MODE»te} ^ ^^Z^ 



B-LED 



SI 
SO 



Jl 



a 



R-LED 



I I 



G-LED 



u — I- 



^4 



K 



jy 



(1) 



G~L ED 
(T) 



B-L ED 

(1) 



B-L ED 



R - L E D 
C23 



G- L ED 
<2) 



B - L E D 
<2) 



[mil] 
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(16) 



!1 2] 



CLK 




-r-T 

CT risetT^ Noise f^d out 
Signol Reod out 



Scon and doto output 
-•—Store g o 



[iH 1 3] 



^112 







AGC |— - 






RCB/YUCK 













706, 



(702 



asmm 



1 
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5C051 


AAOl 


BA03 


DA03 


DA06 DB09 




DB22 


DB29 


DC03 


DC04 DC05 




DC07 


DE02 


DE03 


DE07 DE09 




DE12 


DE13 






5C072 


AAOl 


BAll 


CA05 


CA09 CA12 




DA03 


EA05 


FA07 


FB15 FB17 




MBOl 


MB04 


TAOS 


XAOl 


5C077 


LL02 


LL17 


LL18 


MM05 NP07 




PPU 


PP20 


PP47 


PQ03 PQ08 




PQ22 


SSOl 


SS03 





